physical activity (Chen, 1988) . Health promotion programs also can have a significant impact on blood pressure, cholesterol (eating habits), weight control, physical activity, stress, and smoking (Pilon, 1990) . Worksite screening of employees' risk behaviors can provide the data needed to develop effective policies and institute or encourage use of appropriate health improvement programs.
Sudbury, Ontario is a Northeastern Ontario Canadian community of approximately 150,000. The mining industry is a major employer. In this community an average of 160 individuals die annually from heart disease, most from 35 to 65 years of age (Sudbury and District Health Unit, 1990 ). An estimated 50% of the lives lost are preventable through lifestyle changes (Wong, 1990) . Risk factors associated with cardiovascular disease include age, gender, family history of heart disease, diabetes, smoking, high blood pressure, high cholesterol, stress, overweight, and sedentary (non-active) lifestyles.
BACKGROUND
This article describes the results of a worksite screening for employee cardiovascular risk behaviors. The theoretical basis for this study is the work of Larry Green and Marshall Kreuter (1991) . Their PRECEDE-PROCEED model acknowledges that, to improve quality of life, changes must be made at both the individual and environmental level. The model comprises nine phases: social; epidemiologic; behavioral! environmental; educational/organizational; administrative/policy diagnosis; implementation; process; impact; and outcome evaluation. The structure of the model recognizes the complexity of planning and evaluating health risk behavior change. The first five phases provide a comprehensive assessment of individuals and the environments in which they work and live. Data from this assessment assist the health care worker to develop programs and policies to enhance quality of life.
The implementation phase consists of program and policy interventions developed from the data. In the three evaluation phases, process, impact (short term outcomes), and long term outcomes are considered. The process phase ofthe 10 model directs the health care researcher to provide diagnostic feedback to both the individual and the organization to facilitate individual behavioral change and organizational policy development and/or change.
The study was conducted from February to June 1992 at a mining company with 2,242 employees. The worksite screening program was developed in consultation with the company's Health Promotion Steering Committee, made up of representatives from management, occupational health services, unions, and the community Heart Health Coalition.
The work force in this company consists of blue collar, white collar, and professional employees. The blue and white collar employees are unionized. The largest employee group is comprised of 1,511 miners, who are classified as Production and Maintenance (P&M) blue collar workers. The second largest group is comprised of 367 Office, Clerical, and Technical (O.C.T.) white collar employees. The smallest group consists of 364 salaried professional (st a ff) employees.
The purpose of this study was to collect individual diagnostic data to facilitate both individual and organizational change. The anticipated short term impact will be employee cardiovascular risk factor behavior modification. The expected long term outcome is a reduction in cardiovascular morbidity and mortality. At the organizational level, data will be used for the development of programs and policies that support a heart healthy lifestyle.
METHODOLOGY
The data were collected for this project using a Heart Health Survey. The survey questionnaire was developed by the researchers in consultation with the company's Health Promotion Steering Committee. Sources for development of the questions included the Framingham Study (Byrne, 1991; Kannel, 1971 ; Kasari, D., unpublished master's thesis, 1976) , the Canadian Fitness Survey (1983 ) , and experts in the field of cardiovascular risk factors.
The content validity of the questionnaire was established through review by a panel of experts. These experts included a former executive director of a cardiac rehabilitation center and current director of a Heart Health Community Project, a senior cardiologist, and two cardiovascular clinical nurse researchers.
The Employees wer e assure d that they could decline t o participate in any or all as pects of the stu dy. Anonymi ty of the information was assured through the us e of code numbers to identify data . To maintain confide ntiality, acces s to the data was limited to those analyzing the data.
Th e accuracy of data entry was verified by double entry of the data. The Stati stical Package for Social Sciences (SPSS) was used to analyze the data. Descriptive st atistics were used.
FINDINGS

Sociodemographic Characteristics
Twenty-nin e perc ent (652/2 ,242) of the total employee population participated in the survey. Forty-two percent (275) of the part icipant s were P&M workers (18% of the total number of P&M em ployee s). Twenty-three percent (151 ) were o.C .T. employees, whi ch is 41 % of the total number of a .C.T. employe es. Thirty-three perc en t of the participants (215) were st aff employees, or 59% of the total st aff employee population. Ten of the employees did not identify their work group.
Ninety percent (587) of the participants were male. The 57 female employees who com pleted the survey composed 72% of the 80 fem ale employees.
Employee age ranged from 18 to 63 years, with a mean age of 42 years (Table 1) . Employee education ranged from elementary school to un ivers ity, with 47% (305) having attained eithe r a college or university educat ion. Physical Activity. Seventy-two percent of employees (469) stated that exercise would improve their health. However, 25% (160) do not exercise at all outside of work. Only 20% of employees who answered all three questions about the intensity, duration, and frequency of exercise indicated that they exercise the recommended minimum for cardiovascular fitness (at least 20 minutes, three times a week, at hard intensity) (Kasari, D., unpublished master's thesis, 1976) .
Smoking Behavior. The self reported data on current smoking behavior indicated that at least 22% (143) of employees were smokers. According to pay group, P&M employees were the highest (30%/65) group of smokers (Figure 1) . Three hundred seventy-five employees (58%), both smokers and ex-smokers, reported trying to quit smoking at some time in the past, and "cold turkey" was the most frequent method (68%/256) used to quit. Most of these employees reported having tried to quit smoking one to three times, while five people had tried to quit as many as 50 times.
Nutrition. Employees reported eating high fat foods such as cheese, butter, pastries, fried foods, and luncheon meats more than three to seven times per week (Table 2) . Three percent (19) of employees indicated that they are diabetic.
Stress. Fifty percent (322) of employees indicated that they were experiencing a moderate to high amount of stress. Twenty-five percent (161) indicated they had experienced high stress, and 25% (165) reported they had been very anxious 12 during the past month. Figure 2 shows the highest levels of stress was in staff employees (41%/ 88). The most frequently used methods of coping with stress are talking with someone (31%/202), getting angry (25%/161), and exercising (19%/ 126). Ten percent (66) reported drinking alcohol to cope with stress.
Health Improvement Programs. The most frequently chosen program was exercise/fitness (53%), followed by stress management (38%), nutrition/weight control (36%), and the effects of shift work (22%).
DISCUSSION
Within the context of the PRECEDE-PRO-CEED model (Green, 1991) , the findings of the survey were used to bring about behavior change at the environmental as well as individual level. To facilitate environmental change, such as the development of heart healthy policies and programs, a report was prepared for management. At the individual level, employees were given personal feedback on their risk profile at the time of data collection.
Physical inactivity has been called the overlooked. risk factor for heart disease (Heart and Stroke Foundation of Ontario, 1992) . The physical activity level of these employees indicates that 24% do not exercise at all outside of work; only 20% exercise at the recommended level, compared to approximately 40% nationally (Health and Welfare Canada, 1989b) 
PAY GROUP
work, 80% of those employees who exercise outside of work do not meet recommended levels of activity for cardiovascular fitness (20 minutes, three to four times per week, intense enough to cause perspiration and heavy breathing) (American College of Sports Medicine, 1990; Braun, 1991; Health and Welfare Canada, 1989; Kasari, D., unpublished master's thesis, 1976b) .
Approximately 24% of the total population in Canada today are smokers (Health and Welfare Canada, 1989a) . Similar to the national trend, 22% of the total employee population surveyed were currently smoking. However, within this employee population, 30% of the blue collar workers who participated were smokers. This finding must be viewed with caution because of the small number of blue collar workers who completed the questionnaire. These findings suggest that with this particular group of employees, further smoking behavior assessment, as well as policy and program development, should be considered.
Assessment of employee dietary habits indicated that they consumed a variety of high fat foods such as cheese, butter, pastries, fried foods, and luncheon meats at least three to seven times JANUARY 1994, VOL. 42, NO.1 a week. This finding has led to the development of a more indepth assessment of employee eating habits to facilitate policy and program development. At the environmental level, an initial strategy has been to encourage fast food outlets in the area to incorporate heart smart choices in their menus.
Fifty percent of employees indicated that they were experiencing a moderate to high amount of stress. Stress prone lifestyles have been identified as a factor contributing to the development of heart disease (Johnson, 1989; Levi, 1983) . Recent studies have identified that within the context of stress, anger and hostility have the strongest effect on heart disease (Mendes de Leon, 1991; Steptoe, 1991) . National (Health and Welfare Canada, 1988) and provincial surveys (Kirk-Gardner, 1992) , report that one in 10 individuals perceive their lives to be very stressful on a daily basis. In light of these findings, there is clearly a need to reduce the employees' experience of stress in this environment.
Employees perform better if their personal health and quality of life are improved. Significant differences in absenteeism have been shown within 6 months of st a rti ng health promotion programs (Blanchard, 1986 ) . The priority programs requested by these employees were: exercise/fitness; stress reduction (stress managemen t , r elaxation, time management); nutrition/weigh t cont rol (weigh t control, low fat meals, cholesterol educa tion); and effects of shift wor k. Programs r ela ted to each of these areas are being develop ed.
In conclusion, im pact evaluation is being done t o ascertain the effectiveness of company wide programs and policies in achieving behavior change. Ongoing re search is also being done to see if rates of employee absenteeism and disability fall in response to healthy lifestyle programs.
